Tricyclic drugs reduce proton motive force in Leishmania donovani promastigotes.
Tricyclic compounds have been suggested as potential anti-leishmanial drugs. We have studied the effect of tricyclic drugs on several cellular functions in L. donovani promastigotes. Imipramine inhibits proline transport and reduces delta pH and cellular ATP at relatively high concentrations (IC50 = 50-80 microM). High concentrations of imipramine are also required to kill L. donovani promastigotes (LD50 greater than 50 microM). The presence of a chlorine atom in the side ring of either imipramine or promazine results in a three-fold increase in both IC50 and LD50 values. Tricyclic compounds in which the nitrogen in the middle ring was substituted with a carbon atom (amitryptyline and chlorprothixene) are most effective in causing cell death and in decreasing proline transport and delta pH (IC50 congruent to 5 microM), whereas depletion of cellular ATP requires a higher drug concentration (IC50 = 12 microM). Transchlorprothixene has IC50 values for proline transport, delta pH and cellular ATP that are similar to those of amitriptyline, whereas the cis isomer is less active. Imipramine, chlomipramine and chlorpromazine decrease the membrane potential in promastigotes. There is a direct correlation between inhibition of membrane transport of proline and the size of the membrane potential at various concentrations of the drugs. Taken together, the multiple effects of the tricyclic drugs on cellular functions in Leishmania suggest that the drugs cause cellular death by non-specific mechanisms, probably involving a general increase in membrane permeability.